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(54) LIQUID CRYSTAL DISPLAY CONTROLLER AND LIQUID CRYSTAL DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption by setting an optimum 
driving voltage and an optimum driving bias condition in accordance with an LC driving 
duty. 

SOLUTION: An LCD controller 2 is provided with the driving duty selecting register 
which is reloadable from a microcomputer 3 and a driving bias selecting register. When 



a full surface display of an LCD panel 1 is to be switched to the display with a portion 
of the rows, the setting values of the driving duty selecting register and the driving 
bias selecting registers are changed by the microcomputer 3 and a display is 
selectively conducted for a portion of an LCD panel 1 with a low voltage and a low 
duty drive. To be more specific, in a common shift register 15, which outputs a 
selection level by time dividing for every line, selection information is successively 
shifted for the shift register only which conducts a display operation and no shift 
operation is conducted for the shift register corresponding to the non-display section 
of the screen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display memory which memorizes the cord data corresponding to the 
character pattern which should be displayed, The character generator memory which 
stores two or more character patterns, The segment driver which forms and outputs 
the segment signal which controls lighting and the astigmatism LGT of a pixel 
according to the read pattern data, The common driver which forms and outputs the 
common signal which carries out the Rhine selection drive to time sharing, The timing 
generating circuit which can change the drive duty in the time-sharing drive by this 
common driver, It has the drive bias circuit which can change a liquid crystal drive bias 
ratio, and the booster circuit which generates liquid crystal driver voltage higher than 
the supply voltage of a system of operation. It is at the liquid crystal display control 
unit which drives the liquid crystal display panel which has the pixel which was 
equipped with two or more common electrodes and segment electrodes, and has been 
arranged in the shape of a dot matrix with the output signal of the above-mentioned 
segment driver and a common driver, and performs a character pattern display. A 
drive duty setting means by which the drive duty by the above-mentioned timing 
generating circuit can be set up, and a drive bias setting means by which the drive bias 
ratio in the above-mentioned drive bias circuit can be set up are established. The 
liquid crystal display control unit characterized by constituting from changing the set 
point of the above-mentioned drive duty setting means and a drive bias setting means 
possible [ a display ] by low duty and low-battery drive alternatively in some lines of 
the above-mentioned liquid crystal display panel. 

[Claim 2] The liquid crystal display control unit according to claim 1 characterized by 
having a pressure-up scale-factor setting means by which the pressure-up output 
scale factor in the above-mentioned booster circuit can be changed into arbitration, 
and making it change the output scale factor of a booster circuit according to the 
drive duty of liquid crystal. 

[Claim 3] The above-mentioned common driver is a liquid crystal display control unit 
according to claim 1 or 2 characterized by outputting the signal which carries out the 
alternating current drive of the liquid crystal on non-choosing level to Rhine of the 
display drawing surface part which does not display. 

[Claim 4] The above-mentioned timing generating circuit is a liquid crystal display 
control device according to claim 1, 2, or 3 characterized by forming and outputting 
the timing signal which sets up and displays on a display screen center section the 
output location of the common driver which outputs selection level for every Rhine in 
the low duty drive below the output-signal total of the common driver which a liquid 
crystal display control device has. 

[Claim 5] The information on each above-mentioned setting means is a liquid crystal 
display control unit according to claim 1 , 2, 3, or 4 characterized by consisting of the 
exteriors possible [ rewriting ]. 



[Claim 6] The liquid crystal display characterized by coming to have the 
microprocessing unit which is connected with a liquid crystal display control device 
according to claim 1 , 2, 3, 4, or 5 and this liquid crystal display control device, and sets 
up information over the writing and the above-mentioned setting means of an 
indicative data against the above-mentioned display memory, and the liquid crystal 
display panel driven with the above-mentioned liquid crystal display control device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to a display-control technical pan at 
liquid crystal drive control, especially, concerning an effective technique, is used for 
the display-control circuit of the liquid crystal equipment for a dot-matrix mold 
character display, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Generally, the liquid crystal display consists of micro 
processing units (a microprocessor is called hereafter) which control the display 
action of a liquid crystal display panel, the semiconductor-integrated-circuit-ized 
liquid crystal display control device which drives this liquid crystal display panel, and 
the writing of an indicative data and said liquid crystal display control device. 
[0003] The conventional liquid crystal display control unit having the character 
generator for generating the display pattern of a dot-matrix method The character 
generator ROM which stores indicative-data RAM (DDRAM) which stores a character 
code, and character patterns, such as a character font, (CGROM) The address 
counter which reads an indicative data from the above-mentioned indicative-data 
RAM according to the activation point of a liquid crystal display panel, It consisted of 
a liquid crystal drive circuit which forms the driving signal over the common electrode 
and segment electrode of a liquid crystal display panel, and drives liquid crystal, a 
timing generating circuit which forms the clock signal which gives display timing. 
[0004] A microprocessor writes the character code corresponding to a character to 
display on a liquid crystal display panel in indicative-data RAM. An address counter 



reads a character code from sequential indicative-data RAM according to the 
activation point of a liquid crystal display panel, accesses a character generator ROM 
to the read character code as a part of address, and reads a character pattern one by 
one. It is sent to the segment shift register in a liquid crystal drive circuit one by one 
as lighting / astigmatism LGT data of liquid crystal, when the data for one line are 
stored, all segment driver circuits output the driver voltage of lighting / astigmatism 
LGT level all at once, and the read character pattern drives a liquid crystal display 
panel. 

[0005] In addition, since it consists of two or more Rhine perpendicularly, each 
character repeats the above-mentioned control for every display line by the number 
of Rhine of a character (it is eight lines when a character is a 5x8 dot configuration of 
every direction), and is performed. That is, lighting / astigmatism LGT control of one 
line of the above-mentioned display are performed at a time by time-division system. 
Therefore, a common driver carries out the sequential output of the driver voltage of 
the selection level of each Rhine in delivery and this shift register shifting to a 
common shift register the selection signal of one line generated from the timing 
control circuit for every line. 
[0006] 

[Problem(s) to be Solved by the Invention] Sometimes it is not necessary to await and 
to display all over a liquid crystal display panel, and the minimum displays, such as a 
calender, a clock display, and a mark, an icon that are further called a pictogram, 
should just be made in portable electronic devices, such as a portable telephone, a 
pager, etc. which carried the above liquid crystal displays. However, in liquid crystal 
displays, such as the conventional portable telephone, although it awaited and the 
display was sometimes reduced, liquid crystal drive duty was not changed. That is, 
since it was scanning also about the common electrode of the line which is not 
displayed, it awaited and there was a trouble that power consumption at the time 
could not fully be cut down. 

[0007] For example, in the liquid crystal display control device which has 32 common 
drivers, sequential selection is made to the common driver to COM1 signal, or the 
common driver corresponding to COM32 signal, and 32 lines drives on a sequential 
selection target. Such a drive approach is considered as 1 / 32 duty drives. In this 
case, if it is the character font of 5x8-dot size, the character string for four lines can 
be displayed perpendicularly. If it performs the time-sharing drive for four lines when 
you do not need the complete display for four lines in such a liquid crystal display 
control unit, liquid crystal driver voltage and the consumed electric current are 
equivalent to the case where the complete display for four lines is performed. 
[0008] Here, the complete display for four lines is not performed in the standby 
condition of a system, but only some display lines are driven alternatively, and if liquid 
crystal drive duty can be lowered and liquid crystal driver voltage can be reduced, the 



power consumption of a liquid crystal drive control unit can be stopped. However, 
since the optimal drive bias ratio will also change if liquid crystal driver voltage is 
changed, on drive conditions as they are, good display contrast is no longer acquired. 
Moreover, when only liquid crystal drive duty was made low, the display position of a 
character font was fixed to the top line, and it became clear that there is a trouble 
that the balance of the appearance as a display worsens. 

[0009] When performing such an adjustable duty display, the purpose of this invention 
is to offer the liquid crystal display technique in which it can drive by setting up easily 
the optimal driver voltage and optimal drive bias conditions, according to liquid crystal 
drive duty, while being able to reduce total power consumption by changing liquid 
crystal drive duty according to the operating state of a system in the electronic 
equipment carrying a liquid crystal display control device. 

[0010] Other purposes of this invention are to offer the liquid crystal display 
technique in which the most legible display can be performed, according to the 
operating state of a system. 
[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
explained among invention indicated in this application. 

[0012] That is, a drive duty selection register and a drive bias selection register 
rewritable from a microprocessor in a liquid crystal, display control device are 
prepared in a liquid crystal display control device. When changing from the complete 
display of a liquid crystal display panel to the display of only some lines, a display is 
made to be performed by changing the set point of the above-mentioned drive duty 
selection register and a drive bias selection register by the microprocessor by a low 
battery and low duty drive alternatively on some liquid crystal display panels. A 
sequential shift is made to be carried out and it is made only for the shift register of 
the part which displays not to make a shift action, as for the shift register 
corresponding to the non-display part of a screen, perform [ selection information ] in 
the common shift register connected to the common driver which carries out time 
sharing for every line, and specifically outputs selection level on the other hand. 
[0013] Moreover, the pressure-up scale-factor selection register which can set up 
the pressure-up output scale factor in a booster circuit is prepared in a liquid crystal 
display control unit. When changing from the complete display of a liquid crystal 
display panel to the display of only some lines, the pressure-up electrical potential 
difference outputted from a booster circuit is made low by changing the set point of a 
pressure-up scale-factor selection register by the microprocessor. 
[0014] According to the above-mentioned means, since some liquid crystal display 
panels can be alternatively driven by low duty with the directions from a 
microprocessor, the clock frequency and liquid crystal driver voltage of an internal 
common shift register can be lowered. By it, the total consumed electric current of a 



liquid crystal display control unit can be stopped. Moreover, since the optimal drive 
bias can also be changed with modification of drive duty, the fall of contrast can be 
prevented. Furthermore, by setting up low the pressure~up output scale factor of a 
booster circuit with the reduction in duty, pressure-up output voltage can be lowered 
to the need minimum, thereby, while being able to lower the operating voltage of a 
liquid crystal drive power circuit, the effectiveness of a booster circuit can be raised 
and the consumed electric current of a liquid crystal display control unit can be 
stopped further. 

[0015] Moreover, a centering display assignment register is desirably prepared in a 
liquid crystal display control device. By this, it can display on the location where a 
display is the most legible, for example, a liquid crystal display panel central part, at 
the time of standby. 
[0016] 

[Embodiment of the Invention] Drawing 1 shows the liquid crystal display system 
(liquid crystal display) 100 which is the example of this invention. This display system 
100 contains the liquid crystal display panel 1 of a dot-matrix method, the liquid 
crystal display control device 2 on which it is made to display by outputting the signal 
which drives the common electrode and segment electrode of this liquid crystal 
display panel 1, the microprocessor (MPU) 3 which sets up the control information of 
this liquid crystal display control device 2, or writes in an indicative data, and the 
system powers 4, such as a dc-battery. Between the microprocessor 3 and the liquid 
crystal display control device 2, the data bus for transmitting and receiving the 8— bit 
data signals DB0-DB7 between the control signal line for transmitting reset-signal RS 
and read/write control signal R/W for directing enable signal E which makes the chip 
of the above-mentioned equipment 2 validate, and reset to equipment 2 from MPU3, 
and MPU3 and equipment 2 is formed. Moreover, the liquid crystal display panel 1 and 
the liquid crystal display control unit 2 are connected by the common signal lines 
COM1-COM32 and the segment signal lines SEG1-SEG80. 

[0017] The SI circuit 4 where the liquid crystal display control unit 2 transmits and 
receives the signal between microprocessors 3, The instruction register 5 for setting 
up internal control information etc., Indicative-data RAM7 (display memory) which 
memorizes the character code of the alphabetic character displayed on the screen of 
the liquid crystal display panel 1, The address counter 6 which reads an indicative data 
from this indicative-data RAM7 according to the activation point of the liquid crystal 
display panel 1, The character generator memory 8 which develops a dot-matrix-like 
character-font pattern from the character code read from indicative-data RAM7, The 
average direct conversion circuit 9 which changes serial data for the two or more bits 
indicative data read from this character generator memory 8, The segment shift 
register 12 which shifts the changed indicative data and is held by one line, The latch 
circuit 13 holding the indicative data for shifted one line, The segment driver 14 which 



forms and outputs the driver voltage wave impressed to the segment electrode of the 
liquid crystal display panel 1 based on the held indicative data, The common shift 
register 15 which forms the signal which makes sequential selection of the common 
electrode of the liquid crystal display panel 1. The common driver 16 which forms and 
outputs the driver voltage wave impressed to a common electrode, The timing 
generating circuit 10 which forms the clock signal which gives display timing to the 
timing signal and the above-mentioned shift registers 12 and 15 in which the display 
position to the above-mentioned display data memory 7 is shown. The booster circuit 
1 1 which generates liquid crystal driver voltage based on the supply voltage Vci from 
system power 40, The liquid crystal drive bias circuit 18 which generates liquid crystal 
drive bias voltage based on the electrical potential difference by which the pressure 
up was carried out, The power circuit 17 which consists of a voltage follower 
(operational amplifier) which carries out impedance conversion of the generated bias 
voltage, and outputs it, The liquid crystal driver voltage selection circuitry 14 which 
chooses a desired thing out of the outputted bias voltage, and is supplied to the 
above-mentioned segment driver circuit 14 and the common driver circuit 16 is 
included. 

[0018] In addition, the above-mentioned liquid crystal display control unit 2 is formed 
on one semiconductor chip as CMOSLSI of a well-known semiconductor integrated 
circuit manufacturing technology. Moreover, in drawing 1 , C1 and C2 are capacitative 
elements which constitute a booster circuit, respectively, and C3 is a capacitative 
element for power-source stabilization. Since these capacitative elements are not 
magnitude sufficient by the capacity of the capacitative element which can be formed 
on a semiconductor chip, an external capacitative element (capacitor) is used. 
Although the character generator memory 8 generally consists of ROMs (read only 
memory), since the display of the pattern which the user created of it is enabled, RAM 
may be added to Above ROM. Although not restricted especially, the 
above-mentioned segment shift register 12 and the common shift register 15 are 
constituted by the bidirectional shift register. 

[0019] The liquid crystal display control unit 2 of this example can display the 
character of the arbitration stored in the character generator memory 8 by writing the 
code of a character to display a microprocessor 3 through SI 4 in indicative-data 
RAM7 corresponding to a display position. Moreover, if various kinds of control 
information to which a microprocessor 3 carries out a liquid crystal display through SI 
4 is set to an instruction register 5, equipment 2 will perform the display control 
according to the set-up control information. It is started because a microprocessor 3 
sets the start address of a graphic-character train as an address counter 6, and the 
writing of the data to indicative-data RAM7 writes the character code inputted from a 
microprocessor 3 in indicative-data RAM7 one after another, while an address 
counter 6 updates the address automatically after that. 



[0020] An indicative data (character code) is read one by one by the display address 
signal generated by the timing generating circuit 10 being sent to indicative-data 
RAM7, and the character pattern stored in the character generator memory 8 by 
making this character code into the address is read. Furthermore, this character 
pattern is changed into serial data by the average direct conversion circuit 9, and is 
sent to the segment shift register 12 in a segment drive circuit (12, 13, 14) one by one. 
A latch circuit 13 is latched to coincidence in the place where the data for one line 
were stored in the segment shift register 12, and the segment driver 14 chooses 
lighting / astigmatism LGT electrical potential difference from this latched data, and 
outputs it to the liquid crystal display panel 1. The voltage level of this lighting / 
astigmatism LGT drive is generated in the liquid crystal driver voltage selection 
circuitry 19. 

[0021] For example, since each display line becomes eight lines when carrying out 4 
line displays of the character font pattern which consists of 5x8 dots perpendicularly, 
the common driver 16 needs a total of 32 output circuits. As shown in drawing 2 , from 
COM1 to COM32, this common driver 16 makes the common driving signal 
(COM1-COM32) of the liquid crystal display panel 1 a sequential selection voltage 
level, and outputs it to time sharing. In this case, the 2nd line, and COM17-COM24 
become the 3rd line, and COM25-COM32 become [ the 1 st line, and COM9-COM1 6 / 
COM1-COM8 ] the 4th line. 

[0022] The complete display which uses all of four lines [ time / of standby of a 
system ] in the liquid crystal display panel 1 which can be displayed to such four lines 
is not needed in many cases. For example, throughout [ standby term ] is the case 
where use two lines or one line and only information, such as time of day and time, is 
displayed etc. In such a case, in the conventional liquid crystal display control unit, the 
common driving signal was outputted also to the line which is not displayed, and the 
electrical potential difference of the level of an astigmatism LGT was impressed to the 
segment electrode. Therefore, although there was little display line, power 
consumption had the fault of not decreasing. It is made to operate the common shift 
register 15 in this invention so that a common driving signal may not be impressed 
about the line which does not display, either. By this, the power consumption of the 
liquid crystal display control unit 1 at the time of standby can be reduced. 
[0023] However, it outputs by making a common driving signal into sequential 
selection level from COM1 also in this case, and in COM1-COM16 (1/16 duty drives), 
and COM1-COM8 (1/8 duty drives), when it carries out by performing two line 
displays and one line display, as shown in drawing 3 and drawing 4 , respectively, 
selection level will be outputted, respectively. If such a drive is performed, as shown in 
drawing 5 (b) and drawing 5 (c), it will be partially displayed on two lines of the screen 
upper part of the liquid crystal display panel 1 of four line displays, or one line, and 
appearance will worsen. Drawing 5 (a) shows the example of 4 line displays in 1 / 32 



duty drives. 

[0024] then, in this example, in performing two line displays and one line display As 
shown in drawing 6 and drawing 7 , respectively, the selection drive to the common 
driving signals COM1-COM8 is skipped. With outputting selection level in the range 
from COM24 (1 / 1.6 duty drives) from COM9, or COM9 to COM 16 (1/8 duty drives) 
The common shift register 15 is operated so that it may display on the screen center 
section of the liquid crystal display panel 1 alternatively, as shown in drawing 8 (b) and 
drawing 8 (c). And it enables it to avoid that direct-current bias is impressed to liquid 
crystal, liquid crystal deteriorates, and a display becomes blackish in this case 
because undisplayed lines other than the display area of a screen center section 
always perform an alternating current drive on non-choosing level. In addition, drawing 
8 (a) shows the example of 4 line displays in 1 / 332 duty drives. 

[0025] Drawing 9 shows the detailed implementation approach for displaying on the 
screen center section at the time of a low duty drive. The instruction register 5 of 
drawing 1 contains the drive duty selection register 34 with which a drive duty value is 
set up, and the centering assignment register 31 which directs to display on a display 
screen center section alternatively. A microprocessor 3 sets a predetermined value to 
the above-mentioned drive duty selection register 34 and the centering assignment 
register 31. The liquid crystal display control device 2 adjusts the period of the shift 
clock signal of the common shift register 15 formed in the timing generating circuit 10 
based on the drive duty value set as the drive duty selection register 34. For example, 
when drive duty is changed into two line displays from four line displays, in order to 
control a frame period uniformly, the period of the above-mentioned shift clock is 
made into twice. When drive duty is changed into further 1 line display, the period of 
the above-mentioned shift clock is made into 4 times. 

[0026] The set point of the centering assignment register 31 is supplied to the shift 
control circuit 35. The shift control circuit 35 While making the common signal of 
selection level output to time sharing from the common driver 16 by shifting "1" in 
order in the case of the usual complete display (four line displays), and going for it 
from flip-flop F/F1 to F/F32 The common signal of selection level is made to output 
to the central common line for two lines in time sharing from the common driver 1 6 by 
shifting "1" in order at the time of standby, and going for it from flip-flop F/F9 to 
F/F24, based on the set point of the centering assignment register 31. 
[0027] The detailed timing chart when adjusting the period of the shift clock signal of 
the common shift register 15 to drawing 10 based on the set-up drive duty value, so 
that a frame period may be made regularity is shown. In the liquid crystal display 
control device 2 of this example, the shift clock generated in the information directed 
with the centering display assignment register 31 and the timing generating circuit 10 
is inputted into the shift control circuit 35 ( drawing 9 ) in the common shift register 1 5, 
and the shift register which consists of 32 flip-flops (F/F1 - F/F32) is controlled. For 



example, in the case of four line displays, a complete display is performed by carrying 
out the sequential shift of the selection information from F/F1 to F/F32. On the other 
hand, when displaying on two lines of a screen center section, a shift is started from 
F/F9 and a shift is ended by F/F24. Under the present circumstances, the flip-flop of 
F/F1 - F/F8 and F/F25 - F/F32 is always reset, and a shift is not performed. 
Moreover, when displaying on one line of a screen center section, a shift is started 
from F/F9 and a shift is ended by F/F16. Under the present circumstances, the 
flip-flop of F/F1 - F/F8 and F/F17 - F/F32 does not shift by always being reset. 
[0028] If drive duty is generally made low, the selection time amount of each Rhine will 
become long, and it will become easy to turn on the display of the whole panel. 
Therefore, even after changing into a low duty drive, in order to maintain the same 
appearance (contrast) as modification before, it is necessary to lower liquid crystal 
driver voltage and drive bias. Moreover, by this low duty drive-ization, if liquid crystal 
driver voltage can be lowered, the merit which can reduce power consumption will also 
be produced. It is necessary to carry out the pressure up of the system power 
electrical potential difference, and to generate liquid crystal driver voltage in the liquid 
crystal display control unit which needs liquid crystal driver voltage higher than 
especially the supply voltage of system power 40. In this case, when the current which 
flows in the circuit (11-18) of a liquid crystal drive system is supplied through a 
booster circuit 11, the consumed electric current seen from the system power side 
becomes twice and 3 times, corresponding to a pressure-up scale factor. And the 
pressure-up effectiveness in a booster circuit 1 1 gets so bad that it becomes a high 
scale factor. Therefore, when supplying a current to the circuit (11-18) of a liquid 
crystal drive system through a booster circuit 11, the direction which lowered the 
pressure-up scale factor can hold down the consumed electric current to the need 
minimum, and is advantageous to it. 

[0029] Furthermore, when drive duty is lowered to 1/2 and 1/4 for two line displays or 
one line display, the period of the selection level of each common signal is made to 
become twice and 4 times in this example, respectively. Drive duty can be lowered by 
this, without changing the frequency of one frame. That is, when only drive duty is 
lowered, there is a possibility of frame frequency increasing and causing deterioration 
of image quality, but in this example, since drive duty is lowered without changing 
frame frequency, deterioration of image quality is avoidable. 

[0030] In addition, the control which increases the period of the selection level of 
each common signal twice and 4 times, respectively when drive duty is lowered to 1/2 
and 1/4 is easily realizable by lowering the frequency of the clock supplied to the 
common shift register 15 from the timing generating circuit 10 to 1/2 and 1/4, 
respectively. Thus, since he is trying to lower the frequency of a clock when drive 
duty is lowered to 1/2 and 1/4, there is also an advantage that the clock frequency of 
the internal circuitry which consists of CMOS circuits falls, and power consumption 



also falls. 

[0031] The circuit (11-18) of a liquid crystal drive system is shown in drawing 1 1 . A 
booster circuit 1 1 carries out the pressure up of the basic electrical potential 
difference supplied from the input voltage terminal Vci up to a maximum of 3 times, 
and outputs it to a VLOUT terminal. A capacitor for C1 and 02 to perform a pressure 
up by the charge pump method and C3 are the capacitors for power-source 
stabilization. In this example, corresponding to the booster circuit 1 1, the pressure-up 
scale-factor selection register 33 is formed, and it consists of that a microprocessor 
3 sets a desired pressure-up scale factor as the pressure-up scale-factor selection 
register 33 in an instruction register 5 so that the pressure-up scale factor of the 
VLOUT output of a booster circuit 1 1 can be changed into arbitration from 1 time to 3 
times. 

[0032] Although not restricted especially, the above-mentioned pressure-up 
scale-factor selection register 33 is formed in the instruction register 5. An electrical 
potential difference (for example, 2.8V) lower than Vcc obtained by carrying out 
resistance division of the supply voltage Vcc (for example, 3V) is sufficient as Vci. The 
electrical potential difference lower than supply voltage Vcc is made into the basic 
electrical potential difference Vci of a booster circuit 1 1 for making a pressure-up 
scale factor the electrical potential difference obtained when [ which is max ] it 
doubles three not become high too much about 8V, since power consumption 
increases so that a pressure-up electrical potential difference is high as mentioned 
above while it is good, also when driving the liquid crystal display panel 1 of this 
example and driving liquid crystal driver voltage by the highest duty. 
[0033] The relation between the set point of the pressure-up scale-factor selection 
register 33 and the VLOUT output state of a booster circuit 1 1 is shown in Table 1, 
and the principle of operation of each pressure-up electrical-potential-difference 
generating is shown for the concrete example of circuitry of a booster circuit 1 1 in 
drawing 12 at drawing 1 3 . 
[0034] 
[Table 1] 
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As shown in drawing 12 , the booster circuit 1 1 is constituted by the switch SO 
connected between the external terminal T1, the capacitor C1 connected among T2, 



external terminal T3 and the capacitor C2 connected between T four, and the volt 
input terminal Tvci, the pressure-up voltage-output terminal Tout, the 
above-mentioned external terminal T1 - T four - S9. At the time of a 1 time 
pressure-up output, only a switch SO is turned on like drawing 1 2 (A), and, as for this 
booster circuit 1 1 , input voltage Vci is outputted from Terminal Tout as output voltage 
VLOUT as it is. 

[0035] On the other hand, at the time of 2 double pressure up or a 3 time pressure-up 
output, a switch S2, S4, S7, and S9 are first turned on like drawing 12 (B), and 
capacitors C1 and C2 are charged by ******** Vci. Next, at the time of 2 double 
pressure up, while two capacitors C1 and C2 are connected to 
parallel-connected-type voice like drawing 13 (A) like drawing 12 (C) by turning on 
switches S1, S3, S6, and S8 The electrical potential difference of 2xVci is outputted 
by the terminal with which touch-down potential was impressed at the time of charge 
being connected to a volt input terminal, and Vci being impressed. Moreover, at the 
time of a 3 time pressure up, while two capacitors C1 and C2 are connected to 
series-connected-type voice, like drawing 13 (B) by turning on switches S1, S5, and 
S8 like drawing 12 (D), the electrical potential difference of 3xVci is outputted by the 
terminal with which touch-down potential was impressed at the time of charge being 
connected to a volt input terminal, and Vci being impressed. 

[0036] As mentioned above, by enabling it to set the pressure-up output scale factor 
of a booster circuit 1 1 as arbitration, when an electrical potential difference low 
although liquid crystal is driven is sufficient, while being able to lower the operating 
voltage of the drive bias circuit 1 8 as a liquid crystal drive power circuit, or a power 
circuit 17 by lowering a pressure-up output to the need minimum, the effectiveness of 
a booster circuit 1 1 can be raised, consequently the consumed electric current of 
equipment 2 can be stopped sharply. 

[0037] Next, the concrete setting approach of the pressure-up scale factor of the 
above-mentioned booster circuit 1 1 is explained. For example, if liquid crystal driver 
voltage in the case of performing four line displays by 1 / 32 duty drives is set to 8V, 
when a system power electrical potential difference is 3V, a booster circuit 1 1 needs 
to perform a 3 times as many pressure up as this. Therefore, the data for directing one 
3 times the pressure-up scale factor of this are set as the pressure-up scale-factor 
selection register 33. On the other hand, if it displays at the time of standby of a 
system, for example, one line, it comes out enough, and in a certain case, with 1 / 32 
duty drives, 3 times, liquid crystal driver voltage is also still 8V in a pressure up, and 
the consumed electric current of equipment 2 cannot reduce it. Then, while the data 
which direct 1 / 8 duty drives are set as the drive duty selection register 34 and a 
duty ratio is changed into it, the data which direct a twice as many pressure-up scale 
factor as this are set as a register 33, and liquid crystal driver voltage decreases to 
about 5V. By this, even if it makes a booster circuit 1 1 change into 2 double pressure 



up with the pressure-up scale-factor selection register 33, sufficient liquid crystal 
driver voltage will be obtained, and it becomes possible to reduce to 3 the consumed 
electric current seen from the system power 40 of 3V by about 2/. 
[0038] Moreover, when liquid crystal drive duty is changed, in order to acquire good 
contrast, it is desirable to optimize a drive bias ratio. The optimal drive bias ratio B for 
generally, acquiring the best contrast, if drive duty is set to 1-/N is B=1/(rootN+1). 
It becomes. For example, the optimal drive bias in 1/8 duty, 1/16 duty, and 1/32 duty 
turns into 1/4 bias, 1/5 bias, and 1/6.7 bias, respectively. 

[0039] drawing 14 — the example of the liquid crystal drive bias circuit 18 — 
moreover, the relation between the established state of the liquid crystal bias 
selection register 32 in each bias mode, and ON/OFF state of the switches SW1-SW9 
in a circuit is shown in Table 2. Although not restricted especially, the liquid crystal 
bias selection register 32 is formed in the instruction register 5. In addition, in Table 2, 
"-" expresses the OFF state. The liquid crystal display control device 2 of this 
example can change the drive bias ratio in the liquid crystal drive bias circuit 18 into 
arbitration because a microprocessor 3 sets up drive bias with the liquid crystal bias 
selection register 32 in an instruction register 5. 
[0040] 
[Table 2] 
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For V1 and GND, in drawing 14 , the non-choosing level of a common electrode, and 
V3 and V4 are [ the selection level of a segment electrode and a common electrode, 
and V2 and V5 ] the non-choosing level of a segment electrode. As mentioned above, 
there is 2 sets of non-choosing level for preventing degradation of liquid crystal by 
impressing V2, V3, or V5 and V4 to the common electrode and segment electrode 
corresponding to a dot of an astigmatism LGT by turns, and carrying out an alternating 
current drive. 

[0041] In addition, in drawing 14 , VR is the variable resistance for contrast 
adjustment. Although not illustrated, the register which sets up the amount of 



resistance adjustments of this variable resistance VR may be prepared in an 
instruction register 5, and you may constitute so that the resistance of variable 
resistance VR may be changed and the contrast of a liquid crystal display panel may 
be adjusted with that register value. 

[0042] Drawing 1 5 (A) - drawing 1 5 (D) show the example of mounting in the case of 
carrying the liquid crystal display control unit 2 of the above-mentioned example in a 
portable telephone with a liquid crystal display panel. Among these, drawing 15 (A) 
joins the board 50 which carried the liquid crystal display control-device chip 2 and 
the external capacitor C of the above-mentioned example constituted as a 
semiconductor integrated circuit and Resistance R in the rear face of the glass 
substrate which constitutes the liquid crystal display panel 1, and connects the key 
matrix substrate 52 which constitutes a control panel through the wiring 51 called 
heat sealing to this board 50. In addition, 53 is a MPU board carrying the 
microprocessor chip 3, and although the MPU board 53 and especially the key matrix 
substrate 52 are not restricted, they are connected by the serial communication line 
54. 

[0043] Moreover, drawing 1 5 (B) carries the liquid crystal display control-device chip 
2 and the external capacitor C, and Resistance R on the key matrix substrate 52 
which constitutes the control panel of a portable telephone, and connects the liquid 
crystal display panel 1 to the key matrix substrate 52 through heat sealing 51. 
[0044] Drawing 15 (C) carries the external capacitor C and Resistance R on the key 
matrix substrate 52 which constitutes a control panel, and connects between the key 
matrix substrate 52 and the liquid crystal display panels 1 by TCP(Tape Carrier 
Package)5T which carried the liquid crystal display control-device chip 2. 
[0045] Drawing 15 (D) carries the external capacitor C and Resistance R on the key 
matrix substrate 52 which constitutes a control panel, and the liquid crystal display 
control-device chip 2 is mounted on the glass substrate which constitutes the liquid 
crystal display panel 1, and connects the liquid crystal display panel 1 and the key 
matrix substrate 52 with heat sealing 51. 

[0046] The example of terminal arrangement of the liquid crystal display control unit 2 
and the example of connection of the liquid crystal display panel 1 and the liquid 
crystal display control unit 2 are shown in drawing 16 . As shown in drawing 16 , the 
terminal which outputs the common signals COM1-COM32 divides the liquid crystal 
display control device 2 of this example into right and left (side of the shorter one) of 
a chip by one half, it is arranged, and the terminal which outputs a segment signal to 
one side of the longer one is arranged. Moreover, the power supply terminal, the 
external terminal, and the input/output terminal that exchanges a signal between 
microprocessors are prepared in another side of the side of the longer one. While 
taking such a terminal array, as mentioned above, where a chip is over turned further 
in any location of the upper and lower sides of the liquid crystal display control-device 



chip 2 of the liquid crystal display panel 1, even if it arranges by constituting the 
segment shift register 12 and the common shift register 15 with the bidirectional shift 
register, it can connect mutually, without making a common signal line and a segment 
signal line cross. 

[0047] As explained above, the above-mentioned example prepares a drive duty 
selection register and a drive bias selection register rewritable from a microprocessor 
in a liquid crystal display control device. When changing from the complete display of a 
liquid crystal display panel to the display of only some lines, by changing the set point 
of the above-mentioned drive duty selection register and a drive bias selection 
register Since it was made to display by the low battery and low duty drive 
alternatively on some liquid crystal display panels Since some liquid crystal display 
panels can be alternatively driven by low duty from a microprocessor, the clock 
frequency and liquid crystal driver voltage of an internal shift register can be lowered, 
and the total consumed electric current of the whole liquid crystal display control unit 
can be stopped. Moreover, with modification of drive duty, the optimal drive bias can 
also be changed and it is effective in the ability to prevent the fall of contrast. 
[0048] Furthermore, since the pressure-up scale— factor selection register which can 
set up the pressure-up output scale factor in a booster circuit was prepared, it is low 
and a setup of the pressure-up output scale factor of a booster circuit was enabled 
with the reduction in duty, pressure-up output voltage can be lowered to the need 
minimum, and thereby, while being able to lower the operating voltage of a liquid 
crystal drive power circuit, the effectiveness of a booster circuit can be raised, and it 
is effective in the ability to stop the consumed electric current of semiconductor 
integrated circuit equipment 2. 

[0049] Moreover, since the centering display assignment register was prepared in the 
liquid crystal display control device, there is effectiveness at the time of standby that 
a line display can be specified as the most legible location, for example, a liquid crystal 
display panel central part, in part. 

[0050] Although invention made by this invention person above was concretely 
explained based on the example, it cannot be overemphasized that it can change 
variously in the range which this invention is not limited to the above-mentioned 
example, and does not deviate from the summary. For example, although the 
above-mentioned example explains the liquid crystal display control unit of the 
method which it drives one line at a time by time sharing one by one, it is also possible 
to apply two or more lines to the liquid crystal display control unit of the drive method 
which makes sequential selection at coincidence. Moreover, although the 
above-mentioned example explained the case at the time of standby where the 
display position of a line was set up in the center of a screen in part, it is also possible 
to prepare the register for setting up the display position at the time of standby, and 
to constitute so that it can display on the location of arbitration. 



[0051] Furthermore, although the above-mentioned example explained the case 
where the display of a liquid crystal display panel consisted of dot matrices in which a 
four-character line display is possible, it is applicable also to the liquid crystal display 
control unit which drives three character rows or the liquid crystal display panel in 
which a five or more character row display is possible by changing the number of a 
common driver, moreover , what is necessary be just to constitute the common driver 
of a liquid crystal display control device in a portable telephone etc. , so that a 
common signal can be output to one or a little more than two meter corresponding to 
a pit gram although the pit gram as which an antenna mark , the mark which show 
receiving level be display may be prepare in the screen upper part or the lower part 
and these generally consist of electrodes of the configuration corresponding to a 
mark . In this case, only the common signal corresponding to a pictogram is driven 
alternatively, and the low duty drive of 1 / 1 duty (SUTATIKU) drive, or 1/2 duty is still 
also attained by always carrying out the non-choosing drive of the character 
representation part. 

[0052] Moreover, although the above explanation applied and described mainly to the 
liquid crystal display control unit which is the field of the invention of this invention, 
this invention is not limited to this and is applicable to drive control of various displays, 
such as a fluorescent indicator tube display and a plasma display display. 
[0053] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the 
typical thing among invention indicated in this application is explained briefly. 
[0054] That is, in the liquid crystal display control unit which controls two or more 
display lines, when it is not necessary to make all the display lines display at the time 
of standby of a system etc., the consumed electric current can be reduced. Since a 
microprocessor can control all control of ******, ** and others by software, 
according to the operating state of a system, a liquid crystal drive can be performed 
by the consumed electric current of the need minimum. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the liquid crystal display system concerning one 
example of this invention. 

[Drawing 2] It is a common driver output wave at the time of 1 / 32 duty drives (four 
line displays). 

[Drawing 3] It is a common driver output wave at COM1 to the time of 1 / 16 duty 
drives (two line displays). 

[Drawing 4] It is a common driver output wave at COM1 to the time of 1 / 8 duty 
drives (one line display). 

[Drawing 5] Drawing 5 (a), drawing 5 (b), and drawing 5 (c) are the examples of a 
display on 1/32 from COM1, and the liquid crystal display panel when carrying out 1 / 
8 duty drives 1/16. 

[Drawing 6] It is a common driver output wave at COM9 to the time of 1 / 16 duty 
drives (two line displays). 

[Drawing 7] It is a common driver output wave at COM9 to the time of 1 / 8 duty 
drives (one line display). 

[Drawing 8] Drawing 8 (a), drawing 8 (b), and drawing 8 (c) are the examples of a 
display on 1/32 from COM9, and the liquid crystal display panel when carrying out 1 / 
8 duty drives 1/16. 

[Drawing 9] It is the detailed circuit diagram of the common shift register for 
displaying on a display-panel center section. 

[Drawing 10] It is the output wave timing of the common shift register for displaying 
on a display-panel center section. 

[Drawing 1 1] They are a booster circuit for liquid crystal driver voltage generating, and 
the circuitry Fig. of a liquid crystal drive system. 

[Drawing 12] It is the circuit diagram showing the example of the booster circuit for 
liquid crystal driver voltage generating. 

[Drawing 13] It is the pressure-up principle of operation from 1 time of the booster 
circuit for liquid crystal driver voltage generating to 3 times. 

[Drawing 14] It is the concrete circuitry Fig. of a liquid crystal drive bias setting circuit. 
[Drawing 15] Drawing 15 (A) - drawing 15 (D) are the outline block diagrams showing 
the example of mounting in the case of carrying the liquid crystal display control unit 
of an example in a portable telephone with a liquid crystal display panel. 
[Drawing 16] Drawing 16 (A) and drawing 16 (B) are the outline block diagrams 
showing the example of terminal arrangement of the liquid crystal display control unit 
of an example, and the example of connection of a liquid crystal display panel and a 
liquid crystal display control unit. 
[Description of Notations] 

1 Microprocessor (MPU: Microprocessor Unit) 

2 Liquid Crystal Display Control Unit 



3 Liquid Crystal Display Panel 

4 SI 

5 Instruction Register 

6 Address Counter 

7 Display Memory (Indicative-Data RAM) 

8 Character Generator Memory (CGROM) 

9 Average Direct Conversion Circuit 

10 Timing Generating Circuit 

1 1 Booster Circuit 

1 2 Segment Shift Register 

1 3 Latch Circuit 

1 4 Segment Driver 

15 Common Shift Register 

16 Common Driver 

1 7 Liquid Crystal Drive Power Circuit 

18 Liquid Crystal Drive Bias Circuit 

31 Centering Display Assignment Register 

32 Drive Bias Selection Register 

33 Pressure-Up Scale-Factor Selection Register 

34 Drive Duty Selection Register 
40 System Power 

DB0-DB7 Data bus signal 
E A lead / write enable signal 
R/W read/write selection signal 
RS Register-select signal 

COM1-COM32 Common driving signal terminal 
SEG1-SEG80 Segment driving signal terminal 
CSF1-CSF32 Shift output signal of a common shift register 
Vcc Supply voltage 
GND Gland (touch-down) 

Vci Pressure-up basic electrical potential difference to a booster circuit 
VLOUT Pressure-up voltage-output terminal 
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( a ) lil/3 3 2fa-f^ fg»JCDJi-&<D 4 ff S^$J 

[0 0 2 5] 0 914, Ifa-f^Ill«fOiliit'*S 
fca^&fT^&Of^&IISi^&^-fo 0 1CD^>X 

^l^X*3 1 ££#t?o v-r^ci7 p o-fe-y+>-3(4, ± 
laKld-ri— r-fiS*?U^* 3 4i:t>^ V y^Jgjg 
W>*X*3 1 hfCRFf^Ofi^fS^f So ««3j3&J»S 
M2f4, iifi-f-fllRl/^ii 3 4fc»5£Snfc 

*e*©H»i£3iiifr3o #j;uf, 4ffa^5 2ffa 

— ^tc»J»-r*feJ6, ±IB^7 h * □ >y ^©/gWte 2 ffif 
£?ns 0 SBtcifTa^tcffili-ri— r-f*^S*n 

[0026] -tv* ij ^y*^u~>*x* 3 1 omTzmte 
is?h 3 5 cij&s nr^o 0 , ->7h swisiss 



3 5(4, il^O^ffia^ (4?t^) ^JC(47U>yy 

7077*F/F 1*»6F/F.3 2fT«St l"lj 

7 h2&Tfi< £ hX^^l/Y^-f^ 1 6fr&B##*J{c: 

teti-fey* U V^li^l^X* 3 l (Dl35£{iifcSoV 
T, 0l]*fcr:7l) 7/7ay7"F/F 9^5>F/F 2 4* 
TJUSfc: T ij i£is7 h£-£TfT< Cfc-eatyF^-f 
;M 6^?>4'^2tf^n^r>^-r>'^.S^lx-^;l/CD 

[0027] 01 otctst, WLfezntcWMT* 3.-7- * m 
icm^^r^i^yiyy h u^x* 1 50^7 h^a>y ^ 

ffO©?SS^ft"JWSB 2 fcfc^Tte, -fey* y 
^£W>*X* 3 1 T}ijSSftfc«ffifc*>i'5>yfg£@ 
S&l 0fM?n/c->7h^D7^^ 3t>v'7hb 
i^X* 1 5rt^->7 h WlilgS 3 5 (0 9) fcAftU 
3 2 ^nD7'J 7 7 , 7a7 7' (F/F 1-F/F3 2) 7* 

«i?ns->7 bisi?x2*mwTZo mz.it Aftm^ 

B(D2i7lzmjrsZft dm-Slt, F/F 9^~>7h« 
!lSLTF/F2 4T">7h^7no CcDfg, F/F 
1-F/F8 &tf F/F25~F/F3207'J7 7*7 

ffi^SPO 1 fTK3i^*tf ■5^(4, F/F9^5->7 
hWUF/F 1 6f i/7FWt5 0 COS, 
F/F 1-F/F8 RtF F/F 1 7-F/F32 <D7 V 
7 77n7.7(ifB$ l Jt7h?n, ->7h^ft3^V^ 0 
[0 0 2 8] -IS^J{c|g®j7 :: i-T-^^g<-rsi:, ^ 

^ >r y <J5WR«p nam <*<i. ^u^^oii^T 

46 (c (4 , ^SSibttE t mW}' U77 %T*f -s &s ^ % 
EE*Ttf S ilt^t^t, iSMA ^«7? * *-^c U 

X f- A «g*BE£#EE L T^IESjaffi^^ $ -ti:S^ 
S^$»So fSMKi^OlHlK (11-18) 

^XxAtt^fiiJ^5>mrc^»«?5Stt4, SMaptcjS 
DT, 0IJ^.(4, 2ff, 3{gi:^So L^t, #ffi[H]Sgl 
1 -ecD#EEW(4. Mspfc*SBifa{<*S„ 
Tx #ffi@lESl l*^LTffilMgl!jlSOlHl» (11-1 
8) (cl^ffi^t^l^, *&S«/jNiafitc#JE^a!8* 

[0 0 2 9] COHSHfiWtC^^TW:, 2 

3&SVH4 1 fT^Ofciiigffijf-'i— 1 /2, 1/ 
4tW/-ci:#{c, #3*yS§(0IjRM;l/O»||ffl* 
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8ft*S!A5 <: J: a < lEBftf a-f %T»f Tv^o 
T\ BiH©fflfF*lIliK"C3S. 
[0 0 3 0] Iifa-f-<%l/2, 1/4JC 

n2§, 4«fc-T«IWW«, *-T5>y?g£|sIggl Ofr 

temZZtl^tl 1 / 2 , 1/4 tcTif-S C t T-ffiiiMcUi 
SnctA'tfSS, iKDi^C, ilfa-f^^ 1 
/2, l/4t:Ttff:i:tt, *n>y*©jaii&R&W 
5<fc-5filLT^Sfci6, CMOS@KT*ii?nt^5 

[o o 3 i ] 0 i i icm£kmw)&<D®v& (i i~i 8) 

Kffi^tS. Cl, C 2tt^-fr-^d?>^^T?ffJE* 
C©HSS0!lTtt»£Elsl»l 1£*H5LT#EE 



•fe -y +J- 3 *V >X h "7 * S/ a V U*sX $ 5 rt^JIfg^ 
#J±E1^1 1 OV LOUTffi*|©#EEfg*£ 1 ^fr£>3 

-So 

coo32] mc. mmzn%:^i3\ ±ij»ee«sk»k 
tt^nrv^o v c i is.m.mwEv c c (#i?u£3 v) 

*Jgffi#l!lLTfl§5ft* V c c «k K> tigVvSEE (#J*J£ 
2. 8 V) -efc&V\> MttffiV c c «k t> fcfiV^BEE* 
SJEIslKl lcDS*mi£Vc ifcLmOli, COH 

fA^<S50T, #EE{g^S*©3teLfc£f?fC 
[0 0 3 3] 0 1 2 tc JWEIHK 1 1 (D&ffl3l&®&mi& 

mss i i©vLouT(UMii:o«, gcfc. 01 

[0 0 3 4] 
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0 1 2 lc^;-r<t 5 fc, ^EEIhISS 1 1 «\ ^gp4S?T 1 , 
T 2P^tc^$n/cn>T : V-9-C 1 fc, ^g|5iS?T3. 

T4Htsasn'ft3vfnc2fc, SjEa^ss?t 

v c i i:#ff«JEffi734S?T o u t t ±§HnSP4S?T 1 
~T 4 fcOHfcgSHSnfcX'T'y^-S 0~S 9fcfC<fc9 
«JSSnT^S 0 £©HEEIh]S§1 ltix lf&SJEtH7jB# 
{C&012 (A) <DJ; o X-f-y^-S OOW^^^E 
ntA^lEV clWO*SUi^IEVL0UTi:L 
T4S?T o u tiOtH^JWo 

[0 0 3 5] -75\ 2{g#EE^3fgf?f±ffi7jB#fC«\ ft 
-f0 1 2 (B) cDck^fCX-Y-y^-S 2, S4, S7, S 

9^y?nt3yf^c i , c 2^n^ny c i 
(c?t«^ni.o #ic, 2^g#BE£oi:fraiai 2 (c) © 

X'TyfS 1 , S3, S6, S87b^>$n§ 
C£fC<fcoT, 01 3 (A) O c fcd(C2 0©n>f : >^ 
C 1 , C 2 A^at5>JJB*tSBtt*ti* i: <t tfc. ftWfc 

tlTVc i A^01*n*n*C tT?2 X V c i OlSBE^tt573 



•T^o Sfc, 3ffif»ffOk#«BIl 2 (D) <D£?fC, 
X^7fSl, S5, S 8^>^nSC^fC<koT, 
013 (B) (D&?lC2-D(Da>'7 i >y-C 1 , C2^1t 

[0 0 3 6] ±120J:dtc, SBEH1K1 1 O^ffim*^ 

fcWftCfcfcJcD, iSSra*ilglall&£LT©ffilft^ 
^TXHSSl 8^aMlEl^l 7 0»fflEW5ilt 
^#*fcfctlC, #J±E]ggl 10«|fi]±St.Sc 

i:^Tfr, ^o^m, ««2omw«i*^«tc«iiis 

[0 0 3 7] ^{C. ±|E^ffiHl^ 1 10^E»$Oft# 

SKSb-e 4 fr*^*ft 5«^©i«iiffif&*jE* 8 v t-r^ 

VXfAiiiiE)!)«3 VOM'&fcte¥U±®$& 1 Hi 



m*mm?zrc&<D7 : -*i)mKigmMfcis>?xz 3 3 
<Dfrzmjrs?ntf-tft'?&%>m'£rich, i/3 2fa- 

T\ Iifa-f-<lRU^* 3 4 (C.l /8fa-f 

11*2 fiBfftSMJ^T *>-|-#&?SM 
A^Mfc^SWM^^J 2/3 cfilt s c i: tfajm t 
[0 0 3 8] £fc, MaESft-ri-x-f^MLfeJi^ 

B= 1/ (/"N+ 1) 

t**o 0>Rfcf, l/8fa-f^t, l/16fa- 
f^tv 1/3 2fa- ri'TORjSlgRj/WTT.ti, 
fnfni/4/U7X, 1/6. 7 

[0 0 3 9] 01 4fCjRSSB»/W7'XI5|J»i 8<Dmm 
Wl~SW90y*-^/3j-7^tOM^^-ro 'HHcfrJ 

Hsnav^, ^W7xi«b->*x^3 2t±-r>x 

2fC*5V»T r-j tW7«I%iltl^„ C£D^» 
©ffltH^SUfflSB 2 (4. v-T ^ nya-fe >y -9- 3 ftW > 

* 3 2TM]/^7 T X£lS5rr 
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[0 0 4 1 ] fc:fe % 0 1 4fC*5V>T> VRt±3>h^X 
[0 0 4 2] 0 1 5 (A) -015 (D) ±IB*i6£ 

w©*sii&jssii»sii 2 tpitemtim 

(A) Mat*ai**/M *ii«tS*7^1SflDa 
«ayW«BMl^' v :/ 2 * xfH-ttit ©nyf^C^fi 

r zmrnvrzK- k 5 0 *s^- u c <d#- k 5 0 tc 
h <j *y ^xii 5 2 ^saa-r « «k 5 (c L 

fcfc©T2&5o 5 3tev-f ^a^n-b^y-t^y:/ 

3 *J»fS LfcM P U FT, M P U si?— K 5 3 

[0 0 4 3] 0 15 (B) tt, &ffi«£tt0*flF 

j^fflfflSeH* >y 7 2 *5 £ tftttt l>f(D=3 l/rls-V C 
R*«1SU t-h-y-^5 l^Lt$ B B B gg/^;l/ 

[0 0 4 4] 01 5 (C) «\ »f^/^*;I/*«fi8f 
-•7h'j7 7Xl«5 2±{C^t7(D=I>7 : /-ltC-^S 

1 £ ©IHJ*ffiffi3£S*Jffl£H?- 77*2 *M Lfc T 
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[00 4 5] 01 5 (d) m^f^%)^mm-^ 
feiR zmm u m^m^mmmm^ y 7 2 itm^mm^ 

;H t*-?h'J 7^XIS5 2 £^fc-h->-;U5 1 
T?88K -T « cfc a fc L t> <D T? £> S o 

[0046] ii6iat jfc£&?$4ffii&B 2 ©asffia 
m^mmmmzn, 3^>i^comi~com32^ 

t v c t *c j: o , m&m.7mmmw* vfz zmstat 

[0 0 4 7] «±ittWLfeJ:3K. ±SEHSS«»J«, 
S^frJflP^B rt K v >r ? n :/n * y 1J- e> # # g * RTfcg 

^igi&xi -x -i sir v z t mah;u r xsr w 
sct^ i&jia^*;!/©— stca^nicffitE, 

n^D-b >y -9- «fc 0 jftftgjjv**/!/©— »©**3WWK: 
[00 4 8] »EEia«lfc43ttS»£Elti*»* 

[0 0 4 9] S/c, ffltM^SiJWMrtt-bV^ U ^ 
«^t§^ L^X * ttmtf 5 J; -5 K LfcOT% f$«BS©— 



[0 0 5 0] W±2|c«lfl#K:«J:oT3S:5nfc«W*^j6 

a (c^-r 5 c 1 1, oi^T-fe^o 

[0 0 5 1] t^lc, ±aSKBS8«'ett, 

1 03B5V^tt 2 0^ft(Ctt573T^§ * 5 icm&m^ 

/lfa-f^ (X^-r^^) |gi&, X«> l/2fa 
[0 0 5 2] Sfc. W±OSttWT*«±i: LT, *SEWO 

[0 0 5 3] 

fe©t j; o TmznzzhmzffimcmwTnif tie 

[0 0 5 4] «»®^ff*»J»-f SM^fW 

[02] 1 /3 2ra- (4fT^) BtOnt 
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[03] C0Mlfr?)l/l 6fa-T>fSl (2tT^ 

[0 4] C0MlA^l/8fa-f^®i (lfirS 

[05] 05 (a) % 05 (b) , 05 (c) it, CO 
1/16, l/8fa-f-flil/ 

[06] COM9^f, 1/1 6fa- r-r^ft (2?t^ 

[07] C0M9A^l/8fa-f^Ii (lffa 

[08] 08 (a) , 08 (b) , 08 (c) it, CO 
M9^5l/32, 1/16. 1/87*3.— rflKfSL 

[09] B^^j^^i^KB^rt^rctb<ou'e>i/y 

[01 0] S^/^b^gPfC^^-rSfci&On^EVv' 

[011] ^ B s B IEK)«iIfg^fflSi±I5imi:^ B B a |g»)^0 
IeIiiS^0T^So 
[0 12] ffi B B B IEKj«J±|g^ffl^i±[H]E§£DRi*^J^^-r 

IHS§0-£&3o 

[013] m&mmnj±5£3immEE\Bim(D im^3m 
[014] m£kmm'^Txm7£\Eim<DM;fc&)%;\5\&m 
[01 5] 01 5 (a) ~0i 5 (d) it, mmmom 

[01 6] 01 6 (a) „ 01 6 (b) a, mmm<om 

1 T-r^ayp-t^Ht (MP U : T-T^a • /n-tr-v 



■9- • =L~ y h) 

2 r^al^^ 

3 »S$fx/^;l/ 

4 ~>Xf A^f>^7i-X 

5 Y>X h v^:>3 

6 TKUX*'?^ 

7 i^^t'J (gfxf-^RAM) 

8 ^-V^^x^b— ***'J (CGROM) 

9 M£g£ft[5]& 

10 Z'C^l/>fn$Lm& 
1 1 #J£[HSS 

12 -t^yh^hl/^^ 

1 3 ^>y^[e]S& 

14 -tr^^h K^-f/S 

1 5 3^r>">7 h \sis7,$ 

1 6 3€yF7^/ i ! 

l 7 

1 8 fflSagft-'^T'XlHllS 
3 1 -fe > £ U > £ 
3 2 Ii;W7Xi«Ui;7^ 
3 3 HfiEfgMtt 

3 4 Hfa-f-f)»RU^^ 

4 0 ->XfAli 
DB0—DB7 x-^Xfl^i 

E U- h>T^-y;WM^ 

R/WU - K/v-f 

RS l^>?X^I«Sf 

COM 1 —COM 3 2 n^evSgSHl-Sfiffi? 

SEG1—SEG80 -tr^^hffiftTOtS? 

CSF1—CSF32 n^&>$/7 hU^X^©->7 h 

v c c nmni± 

GND ^7>F (jgifc) 

Vc i • #£ElHl»^©#EES**£E 

V L 0 U T ^E*l±ffl^4g? 
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